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of the selected patient. The method further includes as-
sociating, on the portable computing device, the at least
one optical, extraoral photograph with additional infor-
mation including information identifying the selected pa-
tient, and transmitting the at least one optical, extraoral
photograph and the additional information to a computer
physically separate from the portable computing device
for storage in an electronic record associated with the
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Description
FIELD
[0001] Embodiments of the invention relate to medical

imaging systems, for example, dental imaging systems.
In particular, embodiments of the invention relate to sys-
tems and methods for managing dental images acquired
using optical imaging devices including, for example,
camera-equipped smart phones, tablet computers, and
intelligent digital cameras.

BACKGROUND

[0002] Most dental imaging software products allow
photographs to be imported into an image library from a
digital camera. For example, a dentist may take standard
photographs of a patient using a digital camera. To up-
load the acquired images to the dentist’'s image library,
the dentist must connect the camera to a host computer
through a connection (for example, a universal serial bus
("USB") connection) or by mounting the camera media
as a separate drive on the host computer. After the im-
ages are uploaded, the dentist must manually add patient
and other information to the images before the images
are linked to existing patient files stored in the image
library on or accessible via the computer.

SUMMARY

[0003] Conventional methods for adding photographs
to a patient’s record require multiple manual steps, which
are burdensome and prone to human error. Therefore,
in some situations, the dentist may not take the time to
actually upload the photographs, which makes the pho-
tographs unusable by others and not securely saved with
the patient’s electronic record. Furthermore, because the
photographs are stored on the dentist's camera untitled
or unmatched to a particular patient, the dentist may in-
correctly remember or completely forget what photo-
graphs are associated with what patients. In addition,
because the dentist can use a handheld digital camera
to capture a photograph of a patient from myriad distanc-
es, angles, and positions, the resulting photographs are
often inconsistent, which make them less usable for mak-
ing comparisons with other photographs of the same pa-
tient or across multiple patients.

[0004] Therefore, embodiments of the invention pro-
vide methods and systems for allowing a user to select
patient information prior to taking a photograph of a par-
ticular patient. The captured photographis then uploaded
(in some instances automatically) to the user’s image
library or patient record database or store matched to or
associated with the selected patient without requiring lat-
er manual data entry of patient information. In some em-
bodiments, the user can also select additional informa-
tion before taking the photograph. This additional infor-
mation can include image type and a timeline tag indi-
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cating during what stage of treatment the image was tak-
en (e.g., "before," "progress," or "after"). These user-se-
lections are associated with the captured images and
uploaded with the image to the image library, which al-
lows a user to search and identify photographs based on
the type of photograph or a particular timeline tag. Also,
in some embodiments, a user can select a photo guide
for taking a photograph, which helps the user take con-
sistent photographs. The guide used to take a particular
photograph can also be associated with the uploaded
photograph, which allows a user to search and identify
photographs taken using a particular photo guide.
[0005] For example, one embodiment provides a
method for managing patient information. The method
includes displaying within a graphical user interface a list
of dental patients on a portable computing device. The
method also includes receiving a selection of a patient
from the listfrom a user and capturing at least one optical,
extraoral photograph of the selected patient. The method
further includes associating, on the portable computing
device, the at least one optical, extraoral photograph with
additional information including information identifying
the selected patient, and transmitting the at least one
optical, extraoral photograph and the additional informa-
tion to a computer physically separate from the portable
computing device for storage in an electronic record as-
sociated with the selected patient. The record can contain
clinical information about the patient, including, for ex-
ample, 2D x-ray images, 3D x-ray images, diagnoses,
treatment plans, and/or intraoral or extraoral photo-
graphs.

[0006] Another embodiment provides a system for
managing patient information. The system includes a
portable computing device including a digital camera and
a controller. The controller is configured to display a list
of dental patients on the portable computing device within
agraphical user interface, receive a selection of a patient
from the list from a user, and to capture at least one op-
tical, extraoral photograph of an object using the digital
camera. The controller is also configured to associate
the at least one optical, extraoral photograph with addi-
tional information including information identifying the se-
lected patient, and to transmit the at least one optical,
extraoral photograph and the additional information to a
computer physically separate from the portable comput-
ing device for storage in an electronic record associated
with the selected patient and containing patient clinical
information. In certain circumstances it is useful to take
multiple photographs of a patient and in such cases mul-
tiple photographs are captured and transmitted.

[0007] Yet another embodiment of the invention pro-
vides a non-transitory computer readable medium con-
taining instructions for managing patientinformation. The
mediumincludes instructions for displaying a list of dental
patients on a portable computing device within a graph-
ical user interface, receiving a selection of a patient from
the list from a user, and capturing at least one optical,
extraoral photograph of the selected patient. The medium
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also includes instructions for associating the at least one
optical, extraoral photograph with additional information
including information identifying the selected patient, and
transmitting the atleast one optical, extraoral photograph
and the additional information to a computer physically
separate from the portable computing device for storage
in an electronic record associated with the selected pa-
tient and containing patient clinical information.

[0008] Other aspects of the invention will become ap-
parent by consideration of the detailed description and
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]
FIG. 1 illustrates a dental imaging system.

FIG. 2 schematically illustrates a portable computing
device included in the system of FIG. 1.

FIG. 3 is a flow chart illustrating a method of man-
aging patient information performed by the portable
computing device of FIG. 2.

FIGS. 4-14 and 16 are drawings illustrating a graph-
ical user interface displayed on the portable comput-
ing device of FIG. 2.

FIG. 15 is a drawing illustrating a graphical user in-
terface displayed on a viewing workstation included
in the system of FIG. 1.

DETAILED DESCRIPTION

[0010] Before any embodiments of the invention are
explained in detail, itis to be understood that the invention
is notlimited in its application to the details of construction
and the arrangement of components set forth in the fol-
lowing description or illustrated in the following drawings.
The invention is capable of other embodiments and of
being practiced or of being carried out in various ways.
[0011] Also,itis to be understood that the phraseology
and terminology used herein is for the purpose of de-
scription and should not be regarded as limiting. The use
of "including," "comprising" or "having" and variations
thereof herein is meant to encompass the items listed
thereafter and equivalents thereof as well as additional
items. The terms "mounted," "connected" and "coupled"
are used broadly and encompass both direct and indirect
mounting, connecting and coupling. Further, "connected"
and "coupled" are notrestricted to physical or mechanical
connections or couplings, and can include electrical con-
nections or couplings, whether direct or indirect. Also,
electronic communications and notifications may be per-
formed using other known means including direct con-
nections, wireless connections, etc.

[0012] It should also be noted that a plurality of hard-
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ware and software based devices, as well as a plurality
of different structural components may be utilized to im-
plement the invention. Furthermore, and as described in
subsequent paragraphs, the specific configurations illus-
trated in the drawings are intended to exemplify embod-
iments of the invention and that other alternative config-
urations are possible.

[0013] FIG. 1 illustrates a dental imaging system 100.
The system 100 includes a viewing workstation 110 hav-
ing a display 111, a storage server 115, and a portable
computing device 120. The viewing workstation 110
(hereinafter referred to as the "workstation") includes
standard computing components, for example, a
processing unit (e.g., a microprocessor), memory mod-
ules storing non-transitory data and instructions execut-
able by the processing unit, and an input/output interface
for communicating with external devices and systems.
For example, the workstation 110 stores executable in-
structions for accessing images and associated informa-
tion stored in the storage server 115 and displaying a
graphical user interface containing the images and as-
sociated information on a monitor connected to the work-
station 110 (hereinafter referred to as the "viewing soft-
ware"). In some embodiments, the viewing software also
allows a user to add or modify images and/or the asso-
ciated information and store the additions and modifica-
tions to the storage server 115.

[0014] The storage server 115 (hereinafter referred to
as the "server") includes an image library 121. The image
library 121 stores images and associated information.
The associated information can include a patient identi-
fier, automatically-generated metadata (e.g., time, date,
geographic location, device identifier, etc.) and, option-
ally, user-selected additional information. Instead of or
in addition to the image library 121, the storage server
115 can include an electronic patient record database
122. Each record in the database 122 is associated with
a patient and contains patient information including, for
example, the patient’s name, date of birth, and clinical
information. The clinical information can include, for ex-
ample, medical history, medications being taken by the
patient, diagnoses, treatments, clinical images, etc. Clin-
ical or non-clinical images stored in or otherwise associ-
ated with a patient record can include images captured
as described herein. In some embodiments, the server
115 includes a Microsoft Standard Query Language
("SQL") server that allows files (e.g., images and asso-
ciated information) to be shared among devices and pro-
vides remote or web-based services (e.g., remote image
access). The server 115 can include similar computing
components as described above for the workstation 110
(i.e., a processing unit, memory modules, and an in-
put/output interface). The server 115 also stores instruc-
tions executable by the processing unit to manage the
image library 121 and/or the electronic patient record da-
tabase 122 (hereinafter referred to as the "server soft-
ware"). The server software can respond to requests and
information transmitted from the workstation 110 (i.e.,
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from the viewing software).

[0015] For example, asillustrated in FIG. 1, the server
115 is connected to and communicates with the work-
station 110 using a wired connection, a wireless connec-
tion, or a combination thereof. In some embodiments,
the server 115 communicates with the workstation 110
over a local area network using various communication
protocols. The communication protocols include, for ex-
ample, common internet file system ("CIFS"), SQL, and
transmission control protocol ("TCP"). The server 115
also communicates with the portable computing device
120. The portable computing device 120 can be, for ex-
ample, a smart phone, tablet computer or other handheld
computing device. Optionally, the portable computing de-
vice 120 may be an iPhone, iPad, or iPod Touch sold by
Apple Inc.

[0016] As illustrated in FIG. 2, the portable computing
device 120 includes a digital camera 123, a display 124,
a processing unit 126 (e.g., a microprocessor), one or
more memory modules 128, and an input/outputinterface
130. Although not illustrated in FIG. 2, one or more of the
components of the portable computing device 120 are
connected by one ormore connections or communication
paths either directly and/or using a communication bus.
It should also be understood that the portable computing
device 120 can also include additional components than
those illustrated in FIG. 2.

[0017] In the embodiment shown, the digital camera
123 is built into the device 120 and includes at least one
lens for capturing an optical, extraoral photograph. An
extraoral photograph is broadly any photographic image
showing the outside of the mouth and/or face and can
include clinical images focused on a patient’s jaw and
teeth as well as an identification image. (Herein, an ex-
traoral photograph is sometimes simply referred to as an
"image".) In some embodiments, the digital camera 123
includes a firstlens on the front of the portable computing
device 120 and a second lens on the back or rear of the
device. A device with two such lenses is capable of cap-
turing an image of a subject on either side of the portable
computing device 120. In some embodiments, the digital
camera 123 also includes a flash. The display 124 can
include a liquid crystal display ("LCD") screen and, in
some embodiments, is a touchscreen. As an alternative
or in addition to the touchscreen, the portable computing
device 120 can include a user interface that includes one
or more tactile buttons or other selection mechanisms.
These selection mechanisms may also be referred to as
user inputs.

[0018] The memory modules 128 includes non-transi-
tory computer-readable medium. The non-transitory
computer-readable medium includes, for example, ran-
dom-access memory ("RAM") and/or read-only memory
("ROM"). The processing unit 126 retrieves instructions
from the memory modules 128 and executes the instruc-
tions to perform particular functionality. The processing
unit 126 can also retrieve and store data to the memory
modules 128 as part of executing the instructions. For
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example, as illustrated in FIG. 2, the memory modules
128 store an imaging application 132. The imaging ap-
plication 132 includes instructions and data executable
by the processing unit 126 to manage images captured
using the digital camera 123. In particular, as described
in more detail below, the imaging application 132 auto-
matically associates user-selected information including,
for example, a patient identifier, with images captured
using the digital camera 123 and automatically transmits
the images and the associated information to the storage
server 115.

[0019] The processing unit 126 can also exchange da-
ta with external devices and systems through the in-
put/output interface 130. For example, as illustrated in
FIG. 2, the portable computing device 120 uses the in-
put/output interface 130 to wirelessly communicate with
the server 115. For example, the portable computing de-
vice 120 can wirelessly communicate with the server 115
using the hypertext transport protocol ("HTTP") and/or
the hypertext transport protocol secure ("HTTPS"). The
portable computing device 120 can communicate with
the server 115 over a local area network (e.g., the work-
station 110, server 115, and portable computing device
120 can be connected over a local area network) or over
a wide area network including, for example, the Internet.
[0020] As noted above, the imaging application 132
includes instructions that when executed by the process-
ing unit 126 capture images, associate the images with
user-selected information, and automatically upload im-
ages with the associated information to the server 115.
For example, FIG. 3 illustrates a method of managing
dental patient information performed by the portable
computing device 120 using the imaging application 132.
As illustrated in FIG. 3, the imaging application 132 con-
nects with dental image library 121 or patient record da-
tabase 122 stored on the server 115 (at block 150). The
imaging application 132 retrieves from the server 115 a
list of dental patients 153. In some embodiments, the list
of patients 153 can be tailored for the user. For example,
based on an identifier input into the imaging application
132 by the user, the imaging application 132 can retrieve
only those patients associated with the identified user.
Also, in some embodiments, the imaging application 132
is configured to retrieve only a subsetof available patients
from the server 115. For example, the application 132
can be configured to select only a predetermined number
of the most recent patients. The user may also be able
to set the parameters for retrieving patients based on
settings for the application 132. In addition, in some em-
bodiments, the imaging application 132 is configured to
retrieve patients from the server 115 based on a query
entered by the user. Also, in some embodiments, the list
of patients 153 is based on patients open or recently ac-
cessed on the workstation 110. For example, the server
115 can be configured to communicate with the worksta-
tion 110 to identify one or more patient files open or re-
cently accessed on the workstation 110 through the view-
ing software. Alternatively or in addition, the server 115
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can store a log of patient files recently accessed.
[0021] In response to receiving the list of patients 153
or patient data from the server 115, the imaging applica-
tion 132 generates a graphical user interface ("GUI") 155
that includes the list of patients 153 and outputs the GUI
155 to the display 124 (at block 158). For example, FIG.
4 illustrates a display 124 including the GUI 155 and a
list of patients 153. In some embodiments, as illustrated
in FIG. 4, the list of patients 153 includes a patient name
161A, a patient birthdate 161B, a unique patient identifier
161C, and anidentification picture 161D, if such a picture
exists for the patient. From the list of patients 153, the
user can select one of the patients to capture an image
of the selected patient (at block 164).

[0022] Optionally, upon selecting a patient, the imag-
ing application 132 uses the GUI 155 to prompt the user
for additional information associated with the selected
patient and the image that the user wants to acquire of
the selected patient, as shown in FIG. 5. The additional
information can include an image type 166. For example,
using the GUI 155, the user can select a type of image
166 he or she wants to take of the selected patient (at
block 168). In the embodiment shown, the image type
166 can include "no tag," "portrait," "smile," "occlusal,"
"standard," "retracted." Other image types are possible,
for example, "patient ID photo." The additional informa-
tion can also include a timeline tag 170. In particular,
using the GUI 155, the user can select a timeline desig-
nation for the image that he or she wants to take (at block
172). The GUI 155 can be configured to provide a list of
available timeline designations. The timeline tags 170
define a particular position or time or within a sequence
spanning a course of treatment. In the illustrated embod-
iment, the timeline tags 170 include "before," "progress,"
"after," or "no tag." In other embodiments, the GUI 155
allows the user to define a customized timeline tag 170.
The timeline tags 170 can also include a phase, treat-
ment, or session number (e.g., "session 1," "session 2,"
etc.). The illustrated GUI also includes a navigation but-
ton 173 that returns the user to the patient list illustrated
in FIG. 4.

[0023] In the illustrated embodiment, the GUI 155 also
provides an image capturing selector 174, which cap-
tures the image of the patient, and a settings selector
176 that allows a user to set or adjust various image
capture parameters, as shown in FIG. 6. For example,
as illustrated in FIG. 6, the settings selector 176 includes
an image guide selector 180, image tag selector 182,
which allows the user to assign an image type 166 and/or
a timeline tag 170 as previously described, a flash selec-
tor 184 that allows a user to turn the flash on, turn the
flash off, or set the flash to automatic, and a camera lens
selector 186, which allows the user to select a front or
back lens if the portable computing device 120 includes
more than one lens. Other image capture parameters
can include zooming, contrast adjustment, brightness
adjustment, color or black and white selectors, etc.
[0024] In the illustrated embodiment, the imaging ap-

10

15

20

25

30

35

40

45

50

55

plication 132 generates an image guide ("Photo Guide")
selector 180, as illustrated in FIG. 7. In the illustrated
embodiment, a user may turn the photo guide feature
"off" or select a portrait guide "face" 188 or a"smile" photo
guide 190. Use of a photo guide helps in accurately and
consistently capturing an image. For example, if the user
wants to take a particular type of image, the user can
select an image guide in the GUI 155 (at block 192). If
the user wants to take a portrait image, the user can
select a portrait guide 188. The portrait guide 188 pro-
vides guides (e.g., lines or contours) for aligning with the
patient’s head and/or shoulders. The portrait guide 188
includes a partially opaque template 194, as shown in
FIG. 8, that overlays the live camera display on the port-
able computing device 120. In some embodiments, the
portable computing device 120 includes a face detection
feature 196 as illustrated in FIG. 9. The face detection
feature 196 includes a box that defines the perimeter of
what the portable computing device 120 considers the
face. To properly align a subject, the face detection fea-
ture 196 box and the opaque template 194 are aligned.
The user can use the portrait guide 188 to ensure that
he or she captures the entire portrait of the subject and
that all portrait images taken using the portable comput-
ing device 120 are consistent. Similarly, if the user wants
to take a smile image, the user can select a smile guide
190. The smile guide 190, as illustrated in FIG. 9, pro-
vides a centerline 198 and bite plane 200 guide lines for
centering the patient’s mouth within the acquired image.
In some embodiments, the image guide 160 also pro-
vides feedback to the user regarding whether the user
has properly aligned a subject with the guide. For exam-
ple, guide lines displayed as part of the guide can flash
or change color to indicate when the user has properly
aligned the subject.

[0025] Afterthe user has selected all of the information
to be associated with the image and set the camera pa-
rameters through the GUI 155(i.e., the patient identifier
and, optionally, the additional information), the user can
use the digital camera 123 included in the portable com-
puting device 120 to acquire a picture of a subject (i.e.,
the selected patient) (at block 202). In some embodi-
ments, the portable computing device 120 executes the
imaging application 132 to capture an image (e.g.,
through the GUI 155 provided by the application 132). In
other embodiments, the portable computing device 120
executes a separate image capture application. For ex-
ample, FIG. 11 illustrates the GUI 155 generated by the
imaging application 132 used to capture an image. As
illustrated in FIG. 11, the GUI 155 identifies the selected
patient in a banner 250 of the GUI 155 (labeled with the
fictitious name "Last Name, First Name (D)" in FIG. 11)
with a live camera display 251. The user selects the im-
age capturing selector 174 to capture the image dis-
played within the live camera display 251 of the GUI 155.
As illustrated in FIG. 11, in some embodiments, the live
camera display 251 is cropped within the GUI 155 (e.g.,
a square crop). In other embodiments, as illustrated in
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FIG. 12, the live camera display 251 spans a majority of
the GUI 155.

[0026] After the user captures an image, the GUI 155
can display the captured image 257 as illustrated in FIG.
13. The GUI 155 can also include an accept selector 258,
which allows the user to accept and save the captured
image, and a retake selector 260, which allows the user
to retake the image. In some embodiments, if the user
selects the retake selector 260, the imaging application
132 deletes the captured image 257 and allows the user
to retake an image using the GUI 155 illustrated in FIGS.
11 and 12. In other embodiments, if the user selects the
retake selector 260, the imaging application 132 retains
previously-captured images. For example, as illustrated
in FIG. 12, the GUI 155 can include a review selector
261, which allows a user to view one or more previously-
captured images. In some embodiments, the GUI 155
generated by the imaging application 132 also provide
image editing tools. Image editing tools include, for ex-
ample, a crop tool, a zoom tool, a brightness adjust tool,
a rotate tool, etc.

[0027] After the user takes (and, optionally, accepts)
an image, the imaging application 132 automatically as-
sociates the image with the user selected information,
including selected patient and any selected additional
information with the captured image (at block 300). In
some embodiments, the imaging application 132 also au-
tomatically associates the image with metadata. Meta-
data includes, for example, a time, a date, a geographic
location, a device identifier, etc. The imaging application
132 then uploads or transmits the captured image and
the associated information to the server 115 (at block
302). In some embodiments, the imaging application 132
automatically performs the upload after the user takes
theimage. In other embodiments, theimaging application
132 waits for user instruction to perform the upload (e.qg.,
waits until the user accepts a captured image or until the
user clicks "Upload").

[0028] The imaging application 132 can also inform a
user whether a particular image (and the associated in-
formation) was uploaded. For example, as illustrated in
FIG. 14, the imaging application 132 can display a list of
previously-captured images, a status indicator 310, for
example, the triangle icon in the bottom right corner of
eachimage, and a new picture selector 311, which allows
the user to take another image of the patient. The status
indication 310 indicates whether an image (and the as-
sociated information) was successfully transferred to the
server 115. Uploaded images can be saved on the port-
able computing device 132 until the user closes the im-
aging application 132 or selects a new patient. In other
embodiments, the imaging application 132 automatically
deletes a captured image once the image is successfully
uploaded to the server 115. If a network or other failure
occurs during transfer of an image (and the associated
information) to the server 115, the imaging application
132 can save the image until the application 132 can re-
attempt the upload.
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[0029] Accordingly, when the image is uploaded to the
image library 121 and the electronic patient record data-
base 122 stored on the server 115, the image is pre-
matched with a particular patient record and preferably
does not require any manual matching of the image with
a particular patient post-production of the image. There-
fore, images captured by a user using the portable com-
puting device 120 are quickly and easily added to the
image library 121 and the electronic patient record data-
base 122, where they are usable as being associated
with a particular patient. Based on the additional infor-
mation associated with the uploaded image, the user can
also better manage and categorize uploaded images
(e.g., using the viewing software executed by the work-
station 110). For example, the user can query the image
library 121 for those images associated with a particular
image type 166, a particular timeline tag 170, and/or a
particular image guide 188, 190. In particular, the user
can use this additional information stored with the up-
loaded images to quickly find "before" and "after" pictures
for all patients, a "before" picture for a particular patient,
all "portrait" images for all patients, all "retracted" images
for a particular patient, all images taken using the "smile"
photo guide, and so on.

[0030] Forexample, FIG. 15 illustrates a GUI 312 pro-
vided by the workstation 110 on the display 111 that a
user can use to view and manage uploaded images. In
the illustrated embodiment, the GUI 312 displays images
from the electronic patient record database 122 or the
image library 121. The GUI also includes several other
selectors 314 to modify the images, the information as-
sociated with the images, the information associated with
the patient. The selectors 314 may also include actions
to be performed with the electronic patient record or the
image(s), for example, printing, e-mailing, referring a pa-
tient to an outside provider, etc.

[0031] It should be understood that the imaging appli-
cation 132 can be used to upload other types of image
to the image library 121. For example, as noted above,
a user can use the imaging application 132 to capture
and upload an identification picture 161D for the patient.
The identification picture 161D can be associated with a
particular patient record and, in some embodiments, is
displayed as part of the list of patients 153, as illustrated
in FIG. 16. Furthermore, it should be understood that the
imaging application 132 can be used as described above
to upload video images to the image library 121 or the
electronic patient record database 122. Furthermore, in
some embodiments, the imaging application 132 can be
used to upload other data items to the server 115. For
example, any data item commonly stored or collected
using a portable computing device can be associated
with a particular patient and uploaded to the server 115.
Accordingly, a user can use the imaging application 132
to upload voicemails or emails received from particular
patients on the user’s portable computing device 120. It
should also be understood that although embodiments
of the invention have been described with respect to den-
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tal patients and dental-related images, the imaging ap-
plication 132 can be used for other types of subjects and
other types of industries including medical imaging ap-
plications.

[0032] Various features and advantages of the inven-
tion are set forth in the following claims.

Claims

1. A method of managing patient information compris-
ing:

displaying within a graphical user interface a list
of dental patients on a portable computing de-
vice;

receiving, by the portable computing device, a
user input indicating a selected patient from the
list;

capturing at least one optical, extraoral photo-
graph of the selected patient;

associating, on the portable computing device,
the at least one optical, extraoral photograph
with additional information, the additional infor-
mation including information identifying the se-
lected patient;

transmitting the at least one optical, extraoral
photograph and the additional information from
the portable computing device to a computer
physically separate from the portable computing
device; and

storing, by the computer, the at least one optical,
extraoral photograph and the additionalinforma-
tion in an electronic record associated with the
selected patient, the electronic record contain-
ing clinical information related to the selected
patient.

2. The method according to claim 1, wherein the step
of capturing at least one optical, extraoral photo-
graph of the selected patient comprises capturing at
least two optical, extraoral photographs of the se-
lected patient.

3. The method according to any one of the preceding
claims, wherein the portable computing device com-
prises a built-in camera, and wherein the step of cap-
turing the at least one optical, extraoral photograph
comprises capturing the at least one optical, ex-
traoral photograph with the built-in camera.

4. The method according to any one of the preceding
claims, wherein the additional information further
comprises at least one of an image type and a time-
line tag.

5. The method according to claim 4, wherein the image
typeindicates atleast one of a portrait, a smileimage,
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10.

1.

12.

an occlusal image, a standard image, a patient iden-
tification picture, and a retracted image.

The method according to claim 4, wherein the time-
line tag indicates at least one of a time before treat-
ment, progress during treatment, and a time after
treatment.

The method according to any one of the preceding
claims, wherein the capturing step comprises pre-
senting an image guide to a user.

The method according to any one of the preceding
claims, further comprising receiving, by the portable
computing device, the list of dental patients from the
computer.

The method according to any one of the preceding
claims, wherein the transmitting step comprises au-
tomatically transmitting the at least one optical, ex-
traoral photograph and the additional information to
the computer after the associating step.

The method according to any one of the preceding
claims, further comprising receiving an accept se-
lection from the user for the at least one optical, ex-
traoral photograph, and wherein the transmitting
step comprises automatically transmitting the at
least one optical, extraoral photograph and the ad-
ditional information in response to receiving the ac-
cept selection.

The method according to any one of the preceding
claims, wherein the transmitting step comprises
transmitting the at least one optical, extraoral pho-
tograph and the additional information wirelessly.

Apparatus for managing patient information com-
prising:

a portable computing device including a digital
camera and a controller; and

a computer physically separate from the porta-
ble computing device, wherein the portable
computing device is configured to:

display on the portable computing device a
list of dental patients within a graphical user
interface,

receive a user input indicating a selected
patient from the list,

capture at least one optical, extraoral pho-
tograph of an object using the digital cam-
era,

associate the at least one optical, extraoral
photograph with additional information, the
additional information including information
identifying the selected patient, and



13.

14.

15.

16.

17.

18.

19.

20.

21.
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transmit the at least one optical, extraoral
photograph and the additional information
to the computer, and wherein the computer
is configured to store the atleast one optical,
extraoral photograph and the additional in-
formation in an electronic record associated
with the selected patient, the electronic
record containing clinical information relat-
ed to the selected patient.

The apparatus according to claim 12, wherein the
portable computing device comprises a handheld
computing device.

The apparatus according to claim 12 or claim 13,
wherein the controller is configured to transmit the
at least one optical, extraoral photograph and the
additional information through a wireless link.

The apparatus according to any one of claim 12 to
claim 14, wherein the additional information further
comprises at least one of an image type and a time-
line tag.

The apparatus according to claim 15, wherein the
image type indicates atleast one of a portrait, a smile,
an occlusal image, a standard image, a patient iden-
tification picture, and a retracted image.

The apparatus according to claim 15, wherein the
timeline tag includes at least one of a time before
treatment, progress during treatment, and a time af-
ter treatment.

The apparatus according to any one of claim 12 to
claim 17, wherein the portable computing device is
further configured to present an image guide to a
user.

The apparatus according to any one of claim 12 to
claim 18, wherein the image guide includes a par-
tially opaque overlay for a live camera display that
includes at least one guideline for aligning a portion
of a subject in the live camera display.

The apparatus according to any one of claim 12 to
claim 19, wherein the controller is configured to
transmit the at least one optical, extraoral photo-
graph and the additional information automatically
after associating the additional information with the
at least one optical, extraoral photograph.

The apparatus according to any one of claim 12 to
claim 20, wherein the controller is further configured
to receive an accept selection from the user and is
configured to transmit the at least one optical, ex-
traoral photograph and the additional information in
response to receiving the accept selection.
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22. At least one non-transitory computer readable me-

dium containing instructions for managing patientin-
formation, the at least one medium comprising in-
structions for:

displaying, by a portable computing device, a
list of dental patients within a graphical user in-
terface;

receiving, by the portable computing device, a
user input indicating a selected patient from the
list;

capturing at least one optical, extraoral photo-
graph;

associating, on the portable computing device,
the at least one optical, extraoral photograph
with additional information, the additional infor-
mation including information identifying the se-
lected patient;

transmitting the at least one optical, extraoral
photograph and the additional information from
the portable computing device to a computer
physically separate from the portable computing
device; and

storing, by the computer, the atleast one optical,
extraoral photograph and the additional informa-
tion in an electronic record associated with the
selected patient, the electronic record contain-
ing clinical information related to the selected
patient.
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